Effects of chronic maternal ethanol exposure on hippocampal and striatal morphology in offspring.
Astrocytes and serotoninergic neurons play a role in central nervous system (CNS) development, probably through serotonin (5HT) stimulation of the glial 5HT(1A) receptor. Activation of 5HT(1A) receptors causes the release of S-100 beta, a glial derived growth factor. In vitro, astrocytes are profoundly altered by chronic maternal ethanol exposure (CMEE). CMEE is also associated with reduced 5HT brain levels and abnormal development of the serotoninergic system. In the present study we analyzed the hippocampal and striatal serotoninergic innervation and astroglial cells in the offspring of CMEE mothers. Female Wistar rats were orally exposed to ethanol 6.6% (v/v) ad libitum for 6 weeks before breeding and during gestation. After parturition, rat mothers continued receiving ethanol until pups reached 21 days old. The control group received water ad libitum. Rat offspring brains were processed by immunocytochemistry using antibodies directed to GFAP, serotonin transporter (5HTT), or S-100 beta protein. Hippocampus and striatum were studied by computer-assisted image analysis. Cell area of GFAP(+) astrocytes, surface of 5HTT(+) fibers per area unit, and relative optical density (ROD) of S-100 beta(+) astrocytes were measured and statistically processed. Our results show that astroglial GFAP was increased (astrocytes were hypertrophied) and 5HTT(+) fibers were increased in both the hippocampal CA-1 area and the striatum. On the other hand, S-100 beta ROD was increased only in the hippocampal CA-1 area but not in the striatum. The different response of the studied regions is an interesting result considering evidence of a close 5HT/astroglial relation during CNS development. These differences could be due to different gradients of development in the studied areas and/or different responses of those areas to the effect of maternal ethanol exposure since the first stages of embryonic development.